TECHNICAL INTERFACE

CONTROL DOCUMENT | -
Little Joe {1 -
Aigol Propulsion System :
: Contracts NAS 9-452 and -456
} __Report 0667-TICD-1 _ July 1963 7
W06 26764

(ACCESSION NUMBER)

f 0 ('rum?
{PAGES) —

o M\ / s ) copr)
E (NASA CR GR TM, 7/) 02 (/r

PACILITY FORM qor

X OR AD NUMBER) CATEGORY)

GPO PRICE -3

CFSTi PRICE(S) $

Hard copy (HC) _. 7. 20

Microfiche (MF) ‘ 75’ ;

853 July 85




1 July 1963

Little Joe 11

Algol Propulsion System
Technical Interface Control D cument

Report 0667-TICD-1

Contract NAS 9-452 (General Dynamics)
) and
: Contract NAS 9-456 (Aerojet-General)

National Aeronautics and Space Administration
Manned Spacecraft Center
Houston, Texas

75, DG, 7

L1tt1e oe II L;ttle Joe 1I
GD/Convalr Program Manager : AGC Program Manager




Table of Contents

Section I General

1.0

2.0

3.0

4.0

Purpose

Administration
2.1 Effectivity
2.2 Control

TICﬁ Revision

3.1 Changes and/or Additions
3.2 Initiation

3.3 Review and Approval

3.4 Authorized Signature

3.5 Serialization

3.6 - Distribution

Coordination and Communication

4.1 Coordination

4.2 Communication

Exhibit A Change Sheet

Section II Interface.Control Specifications

o]

Introduction :
Phys.cal Interfaces

Functional/Environmental Interfaces

‘Ground Support and Operational Interfaces

Interfaces Peculiar- to Algol ID Mod 1




Page 1 of 3
Revision N/A
Date 1-30-63

SECTION I GENERAL

1.0 PURPOSE

This document delineates the design and operational interfaces between the
Aerojet-General (AGC) Algol ID Mod 1 and Mod 2 rocket motors and the General Dynamics/
Convair (GD/C) Little Joe II booster vehicle., Authority for origination of this
document is in accordance with the statement of work pursuant to the applicable AGC
contract with NASA-MSC All details of design and operational interfaces shall be
consistent with th’s document. This document shall define the responsibilities and
methods to be used by both contractors and NASA to ensure that the integrated system
of motors, booster vehicle, facilities, and GSE are compatible., " The intent of this
document is to provide consistent data with which the cognizant engineering personﬁel
in each agency can analyze their own problem areas. This is a working document that
will be continuously updated as necessary to define and control the design and opera-
ticnal interfaces as agreed to-mutually by AGC. GD/C. and NASA.

2.0  ADMINISTRATION
2.1 Effectivity

- The two organizations for which this Technical Interface Control Document
(TICD) is a primary guide are the Aerojet-General Corporation (AGC), under Contract
NAS 9-45¢, and General Dynamics/Convair (GD/C), under Contract NAS 9-492. The basic
document will be submitted to the NASA fo: concurrence when the two contractors -
mutually agree to the format and contents of the basic document. Subsequently, all
remaining undefined interfaces and changes will be negotiated in accordance with the
procedures prescribed hereinafter.

2.2 Control

Aero jet-General will assume the responsibilities as the originating agency
for the basic TICD, and therefore will maintain, revise, and reissue the document or
parts thereof periodically, and the complete document at least quarterly until con-
summztion of the effective contract. NASA will provide a list of authorized TICD
recipients. . ) . A

-

3.0 TICD REVISION _ .

3.1 Changes and/or additions will be' negotiated between the contractors at
the appropriate technical level. Changes found to be technically acceptable and that
do not affect the respactive contracts will be implemented on approval., Changes
and/or additions that are technically acceptable but affect one or both-of the respec-

.~ tive contracts will not be implemented until contractual approval is obtained. When

agreement on a change cannot be reached between contractors, NASA-MSC dzrection will
be requ1red for disposition of the change. -

-
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3.2 Initiation

3.2.1 \ change may be initiated by eirher contractor or NASA-MSC by »repa-
ration of a TICD Change Sheet (Exhibit A) and submission to the other agency(ies) for
review and/or approval,

3.2.2 The initiating agency will identify itself by inserting the word,
“initiator,™ under its approval block on tihc TITD Change Sheet.

3.2 Review and Approval

3.3.1 Normally it is expected that the TICD Change Sheet will be prepared
and submitted to the other contractor for review and approval,

3.3.1.7 Certain changes may require technical discussions to resolve
any differernices or misunderstanding before the change is approved or disapproved.
These discussions will take place during the Technical Interchange Meeting (see
Paragraph 4.1.1). )

3.3.1.2 TICD Change Sheets requiring technical-interchange-meeting
action will be prepared by AGC and distributed to the other agencies in advance of
the meetings for study. AGC will present a reprodicible master at the meeting for
approval sigratures. ] Con '
_ 3.3.2 Both contractors must approve the TICD Change Sheetsiptior to
incorporation into the TICD. NASA-MSC approval is required on, but not limited to,
any changes reflecting contractual commitments prior to incorporation into the TICD.

3.4 Authorized Signature

3.4.1 TICD Change Sheets reflecting a contractual change will require-
each agency's appointed program contract officer's signature.

3.4.2 Approval of all TICD Change Sheets will rest with the respective
program managers or their duly assigned delegate.

3.5 Serialization

. 3.5.1 The approved Change Sheet(s) will be serialized by AGC, and the
affected pages in the basic TICD will be revised and assigned an associated Change
Letter alluding to the TICD Change Sheet serial number.

3.6 Distribution

TICD document as soon as practicable after approval.

1

.3.6.1 TICD Change Sheets will be distributed by AGC to all holders of the °
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3.6.2 A revised page and Change Letter index sheet accompanied by the
revised TICD Errata Sheet(s) ~ill be issued as a follow-up package to the TICD Change
Sheet(s). Issue of this pachzge will be paced by the intervening publication time.

4.9 COORDINATION AND COMMUNICATION
4.1 Coordinati m

4,1.1 Technical Interchange Meetings - Technical Interchange Meetings
will be held between AGC and GD/C on an as-vequested basis, Meeting dates, locations,
and agenda will be agreed on by the contractors. All requests for technical inter-
change meetings must be forwarded to Naticmal Aeronautics and Space Administration,
Apollo Spacecraft Project Office, Manned Spacecraft Center, Houston 1, Texas, for

approval,

4.2 Communications messages used as a basis for commitments shall be addressed
to the individual indicated herein: .. ’

Program Manager:

GD/Convair - J. B. Hurt (3 copies)
S. J. Harris, Contract Administration

Aero jet-General - H, E, Halligan (3 éopies)
D. A. Loomis, Coﬁtract Administxation‘
NASA/MSC - W: W. P2tynia . L °
G. J. Mehailescu, Contracting Officer

4.2.1 Formal written communications shall be handled as in Paragraph 4,2
above. ' -

-
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A, INTRODUCTION

The data presented herein depicts the three basic interface areas betweer the
Algol ID Mod 2 prcpulsion system and the Little Joe II vehicle. These interfaces are
cavagorized as pnysical, functional, envirormental, and operationai. Section E
contains that interface infcrmation required for incorporation of the Aigol ID Mod 1
Propuision System into the Little Joe II Vehicle.

Al LAUNCH VEHICLE DESCRIPTION

For clarification, the Algel ID Mod 1 has a nozzle that is canted by use of a
micrometer assembly during vehicle assembly. The Algol ID Mod 2 has a straight,
nonmovable nozzle,

The Littie Joe II launch vehicle is a fin-stabilized airframe that has solid-~
fuel racket motors as iis source of propuiszion power. The propulsion system consists
of Thiokol Recruit and/or Aerojet Algel motors and their igniters and exhaust nozzles.
In addition to the propu’sion system, the vehicle incorpor “2s the airborne portions
of a command destruct system to terminate thrust of the roc. et mctors at any time during
the powered portion of a flight, and a measurement system with sensors that operate in
conjunction with the payload telem~otry system. An electrical system contains all
comporients for supply, conversion, distribution, and control cf electrical power as
requ-.red for the vehicle systems. Most of the components fcr the systems are located
iz ar equinmment area between vehicle stations 0.0 and 34.75, forward of the Aigol motcrs.
Three access doors spaced arou. 1 the bodv provide access to the equipment area, and
a crawlvay permits movement ot personnel within this area.

The airframe is a cylindrical structure with a truncated-form corrugated
skin and four stabilizing fins. The body is in two sections, with three main
bulkheads: two in the aft body and one in the forward body. One of the bulkheads

in the aft body supports the aft attach fittings of the fins and absorbs motor

thrust, and the other bulkhead in the aft body supports the forward attach fittings
of the fins., The bulkhead ir the forward body supports the forward ends of the
sustaining rocket motors. A mating ring at vehicle station 0.0 interfaces the
Spacecraft Service Module; mating rings at vehicle station 227.0 interface the two
body sections. The aft body rests on the launcher pads and pins.

B. PHYSICAL INTEXFACES

1. Mctor-to-Vehicle Installation and Assembly:

) The Interface Control Drawins, AGC Dwg 368281, describes the overall
physical envelope of the Algol ID Mod 2 Propulsfon System. It further provides a
reference to all AGC anc GD/C drawings that provide the applicable detail information
requised to descrine the actual physical mating surfaces, their mcde of attachment,
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ana/or attachkment devices. Pricr to its release, the TICD will hzve been cocrdzinzted
with GL/C for their review and inclusion of 211 GD/C-applicable reference drawings.

The following physical interfaces will he found on (D 368281; correspondiag
interfaces for Algol ID Mod 1 will be found on I1ICD 367926.

a. Motor-to-vehicle mounting
b. Chamher-pressure~transducer-to-igniter adapter

c. Grain-temper.ture monitor thermocouple electrical conrector
(ground monitoring oniv) .

d. Ignition-system electriczl connector

o
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CHRENII AL co Nod PANAL hsToLT,

SATE OF et OF IONTOu™ NOT T ELIZD L35 ihiA/itena.
ALL GFIND MASKS ON% 5157 AZLD3 o 3E ZISTUMFIFENTIAL % DIRISTION.
=21 TJSLS WAt 3E WALL Frud 2 T, d
T LONGITUOIRALLY SEAW AZLZiZ AS
3 £5 KATIALLY F0 2
LIMETED T35 %07 W8
CENTES #ELL.
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.060/.395.
HACIGGRAPHIC 1NSPECT WELDS PEP AGL-35065. iNTERP2ET PIX AGC-13650,
TASLE 1, CTLASS 1.

RADIQGRAPHIC INSPECT WELD PER AGC-36085. INTERPRET PEX ASC-138
TASLE 1, CLASS 4.
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THIS POSITIINAL TOLERANCE OOES NOT APPLY TG -5 mINGS.

DO NOV KAD!OGRAPHICALLY INSPECT THESE WELDS,

09 NOT PAINT AREAS NOTED.

CLASSIFICATION OF CHARACTERISTILS ARE CESCRIBED ON A SCPARATE
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NOTES

1 REMOVEG.
2 REMOVED.
3\ APPLY ACHESIV. -Ek ;Qx T) THREALS Ok MATING SURFACES iMMECIATELY
BEFURE ASSEMBLY.
44: ADHES!VE 1S TO CONSIST OF 9 * 1 PARTS DIZTHYLENETRIAMINE TO 100
PARTS EPOXY RESIM. PARTS BY WEIGHT,
éﬁl SEPARATE EACH ROW OF  CLO PELLETS OR ALCLO GRAINS WiTH ONE
AS1382-53 CUShION.
A
/6\ LDAD CAVITY WITH 2 * .1 GRAMS iNITIATOK CHAKGE CON. iSTiNu OF
&2

B bEbR

n
EY

e o PR

1GNETION POWDEK, VEGETABLE §.L FxOM AGC-32014 PYROTECHNIC

POWCLR.
REMUVED
QUANTITY REQUIRED 3000 * 10
PAUKAGING, PACKING, MARKING

OMI 4

GRAMS .

AND SHIPFING PER PPD SHEEI NU. 3458.
MARK TAG PER ASD 5215F WITH SQUIB RESISTANCE.
YENDOR ITEM, SEE SFEC CONTROL DRAWING.
REMOVED.

REMOVED.

APPLY ADHESIVE PER [@5 TO 3€9581~9 KETAINLR AS3Y SUPPOKTS PRIOR
TO INSTALLATION,

REMOVED

SCRIBE 4 MARKS AFTER ASSY, .50 LONG X
FORWARD FACE OF 368062-1. SCRIBE MARKS
OF THE 4 HOLES IN 3868101-19.

APPLY SEALING COMPOUND PER MIL-$-7916 TO THREADS ON 368077
IMMEDIATELY 3BEFORE ASSY.

TORQUE TO 6 * 1 FT LBS.
TORQUE TO 50/70 INCH LBS.

.C1 W

iDE X .020 DEEP ON
70 BE IN LI

NE wiTH EACH

APPLY TAFE NO. 850 TO SURFACES !NDJCATED.
BOND AS1609-13C%1-13 Y0 367343-29 WITH ADHESIVE Pik [CS.

CLEAN MAT'NG SURFACES PER AGC-46350 LLEVEL H. APPLY NAL-179%
{NSULATICN AND CURE AT AMB'ENT TEMPERATURE FOR 4 HRS.

MAINTAIN FIRM PELLET PACKING.

CLASSIFICATION OF CHARACTERISTICS AkE UES{~IBED ON A SEPAKATE
DOCUMENT 557345. ¢ i~18 EPAKATE

MARK 368117-3 PLATE PER ASOL . “ vy T+
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NOTES 1 KEMCVE ALL BURRS ANU SHARF E01,.S,

2 INTERPRET ORANING I AUCOKDANCE w!TH STANUGAKDS PHESCKISEy BY
MIL-D-70327,

3 SURFAFE ROUGHNESS TQ BC 125 UNLESS OTHEKWISE SFEC(*1£0.

/Q HEAT TREAT T0 200,000 - 220,000 PS{ ULTIMATE TENSILc STRENLTH
PER MIL-H-6875.

S MAGNET'C PARTICLZ INSPECT PER MIL-1-6868 AFTLK HYUXOTEST. WO
DEFECTS ALLOWEL.

/é‘ ALL DIMENSIONS APPLY AFTER PLATING.

7 HYDKOSTATIC PROOF TEST SUFFACES INLICATED TO 10,000 PSIG MINIMUM
USING OIL, PER AGC-36140/3, HOLD FOR 2 ONE-MINUTE CYCLES. NO
DEFECTS PERMISSI8'.E.

& THREADS Ptk NBS HAND3OOK H~28.

©

VLASSIFICATION
DOCUMENT NO 3

ALL CORNER RADI'
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NOTES:

11
12
13

15

REMOVE ALL 3URKS AND SHARP FDCGES.

IDENTIFY #1TH VENDOR PAKT NU., AGC SPECIFICATIUN CUNTHOL LnAwlNa
NUMBEnR 3€8U71 AND SERIAL nNO. PEh ASD 5215C.

INTERPKCT DRAWING IN ACCORLANCE WITH THE STANLA .S PrcSeniBED

BY miL-0-70327.

SURFACE ROUGHNESS 125/ UNLLESS OTHERWISE SPECIFIEL.

SHUNT TO INSUKE GKOUNDING FrOm PIN TO PIN AND ALL PINS TO CASE.
MAX IMUM SHUNT KESIS ANCE TO 22 ONE-TENTH OF wmINimUM BKIUGEWIRE
RESISTANCZ. METAL "OIL SHUNT™S NOT PERMISSIBLE.

BRIDGEWIRE PIN SPACING TO BE ACCOMPLISHED 8Y US/(NG A CONNECTOK
NHIGH MATES WITH BENDIX PCO6-"0-6S5 CONNECTOR. PINS TO 3E LETTEKED

" CLOCKWISE W1ITh PIN A AT INDEX POINT OF CONNECTOR, PINS B AND £ TO

BE REMOVED. BRIDGEWIRES TO 3¢ ATTACHED 3ETWEEN PINS A-C AND L-F.

THE INTEGKITY OF THE BRIDGEAIKE WELD SHALL 3c UETERMINED BY

MICROSCOPIC EXAMINATION, ELECTRICAL TEST, AND BikICGEWIRE PULL TEST.

THE SRIDGEWIRE SHALL BE COVERED BY THE PRIwmE COMPOSITION wHICH

IN TURN SHALL BE PKEVENTED FROM MIGRATING FROM CONTATT WHEN

BRIDGEWIRE 1S UNDER VIBRATION. THE USE OF PRIMER Ok IGNITION

COMPOSITION IN THE FORM OF A 3EAD OR PAINTED ON THE BrIUGEWIKE

SHALL NO°™ BZ ACCEPTABLE.

DETONATIMG MATERIALS AKE NOT PERMISSIBLE FOR USE AS A PrimEK

CHARGE.

SQUIBS SHALL BE SHIPPcO IN A MOISTURE PROOF CONTAINER CAPABLE OF

BEING VAPOR SEALED, INDICATING LESICCANT PER WiiL-D -3404 SHALL BE

PLACED IN EACH CONTAINER, PRIJK TO SHIPMENT. COMTAINERS SHALL 3E

CLEARLY MARVED PER MIL-STD-129 WITH PArT NUMBEK, LOT NUMBEK, ANL

DATE OF MANUFACTURE.

ALL DELIVERED LOTS OF ORDNANCE ITEMS Ok COMPONENTS wWiLL CONTAIN

PYROTECHNIC MATERIALS MANUFACTURED FROM A SINGLE BATCH.

CHANGING TYPE OF MATERIAL AND/OR METHOD GF CONSTRUCTION SHALL MNOT

BE PERMITTED WITHIN A LOT. .

ALL VENDOR DETAIL DRAWINGS AND SUBSEQUENT CHANGEG SHALL BE

REVIEWED BY COGNIZANT AGC ENGINEZSKkING PERSONNEL PRIOK TO mANU- -

FACTURE OF PARTS. . . -
NO SHRAPNEL PERMISSIBLE FROM CLOSURE, CLOSURE MAY BE - SCORED TO -
EFFECT PETAL CPENING OR MAY BE CONSUMABLE. ¥
CLASSIFICATION OF CHARACTERISTICS Akt NESCRIBED ON A SEPARATE
DOCUMENT NO.368071.,
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IRE DESIGN CAPABILITY

NG FiRkE CURRENT ZACH 3RI1DGEW:KE CIRCUIT
1.0 AP wW!IN. 5 MINJTES miiv,
. N3 FIRD NATTAGE EACH SKIDGEWIRE CirCUIT
1.0 WATT MIN. S wINUTCZE MIN,

3. N FIRE VOLTAwE, FIN TO CASt 1000 v AC
RMS mMINIWUM.
STATIC DISCHARGE OF G.01 JOULZ FRCm A
0.04 mICkG FAKAD CAPACITGR APPLIED FKOM
SHUNTED LEADS TO CASE.

FUNCTIONAL CESIGN CAPABILITY

A. 160% FIRING CURKENT EACH SRIDGEWIRE CIRCUIT
4.5 AMPS.

2. KESISTANCE EACH 3RILGEWIRE TIRCUIT O.5 OHMS
MINIMUM.

C. ALTITUDE CAPA3ILITY SEA LEVEL TU 250.000 FT.

O. MIN AUTO IGNITION TEMP 350°F FOk & HOURS.

PHYS

~

o hw

1CAL DATA
SQUIB SEAL SHALL 8E GLASS Ok CERAMIC TO METAL.

1
2. INITIATOK JHAKGE TO CONSIST ofF .6G0 * .01 GRAMS OF EQUAL

PALTS 2Y WEIGHT CF IGNITION POWGER PER AGC-34154 AND
PYROTZCHNIC POWDER A 35 dit, PEK AGC-32014.
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Ok SOF7 SCLOERED PER MIL-S-6872.

CONNECTOR END MATES WITH 3ENDIX PC O6-10-65 STRAIGHT PLUG.
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PLATED PER QQ-P-416, TYPE 1, CLASS 1.
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C. FUNCTIONAL/ENVIRONMENTAL CHARACTERISTICS

The fcllowing sections define all the logistic and performance data
applicablie to handling of the motor and use of the motcr for performance of a
mission: the motor and component weights, motor weight distribution, environ-
mental capabilities, and perform@nce characteristics.

The limited number of samples that have been measured renders the establish~
ment of performance parameters beyond a curscry one-sigma limit statistically
unreliablec.

C.1. GENERAL MOTOR CHARACTERISTICS

The following information will be replaced with data derived from
the Aerojet-General Corporation computer program as soon as it becomes available.

Specific motor chavacteristics and predicted performance curves will
be available in the individual motor log books of delivered units.



1.0

Definition of times as shown on Figure #1

1.1
1.2

1.5

1.k

C-1, PERFORMANCE DIF INITTIONS

(t-1) Fire Switch

-
-

hie of
CAEE Ades

Revisi‘b'n"‘;g%A
Date 1«30

{t=3) Point at% which the tengent to the ascending pressure curve
intersects the zero preesure line. Further definition will

be furnished after first teat.

(¢=3) 90% of initisl msxir- ovressure rise {not max pressure).

(t=li) Foint at which the bisector of the angle, formed by lines
tangent to the "level" and descending portion of the pressure

curve, intersects the prassure curve.

(+-5) Point at which, the line tangent to the descending pourtion of
the pressure curve, intersects the zero presaure line. (Draw
tangent parsllel to line throueh puinte at 207 and 80% of

REX. pressure).

Reduction requirements (o be tabulated on the Test Data Sheet)

2.1
2.2
2.3

2l
2,5

2.6

Ignition delay (tg): Imterval between points t-l and t-2

Ignition Interval (t4): Interval between time points t-2 and t-3

Web Burning time (tb) : Interval between time points t=3 and teh

Total Duration (ty): Interval between time points .~2 and t-5

Average Pressure (¥,), Total Duration

-2
F = t°5 Pedt %,
c t
11

Average Web Burning Pressure (Pep)

=3
Fcb g t‘-"b P cdt’br
tb

Average Thrust (F), Total Duration

-2
F= ft—S th;
t

t




2:8 Average Thrust, Web Burning (F})

te3
F fpg Tt

1)
b

2.9 Total Impulse (I)

o2
I - Fdy,
t 5 t-5 v

2.1C Specific Impulse (Isp) s Total Overall, Measured

Isp = Iy

“p (Total propellant wt.)
2,11 Web Burning Iinpulse, (Ib)

Iy = thb
T ) t=h

2,12 Coefficient of Thrust, (Cp)

C, = T

Fe A (avg.)
2.13 Characteristic Velocity, (C¥)

ox = Lgp(8)

c
£

)
2.1, Mass Flow Rete, (V)
0

We WP (Total propellant =t.)

Y

2,15 Fropellant Burning Rate, (1y), Average
2 Web Thickness (in.)

r,
b
Y
2.16 Mass Flow Coefficient, (cw)
- 0
c = g

By A (avg)

Tugo II-£

Revision N %A ”
Date l1-30-<
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2.17 Foree Vector Angle -e;

% = tang"l Fe K

o

y

Fz = Average measured aft side force during total duration

Fy < Averape measured axial force during total duration

=
92

0.975. This is determined from the moments to the throat
center vs, aft side force take outpoint. :

2.18 Absolute pressures must be used for all reduction.
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GENERAL MOTOR CHARACTERISTICS
ALGOL 1%
Algol 1D Mean o(One
Mod 2 Val-te Standard. Motors
Decign Design ; Measured § Deviation) |Measured
Loaded motor weight,* lbm 22,152 - - 47 19
Propellant weight,* lbm 19,000 +8,988 18,986 51 20
Inert parts weight,* 1bm 3,130%%*%* - - 28 19
C (total burning time) ;, i
! .00642 L0054 . - .00007 5
Y 1bm/1bf sec 0064 064 !
Nozzle expansion ratio 4.64 4,64 — - -
(Ae/At)
Throat area,* sq in. 175.33 175.33 - - -
Propellant weight
. . - - .0014 19
fraction (W_/W )*** 0.858
pm
*%
Overall leng?h, 1n.‘ 357.61 357. 61 L . _
chamber diameter, in. g

Individual motor "actral" values will be obtained during motor processing and
Measured from forward face of igniter boss to aft face of nozzle seal (nozzle

Wm = loaded-motor weight.

. Data is shown for various models of the basic ilgol motor.

Design values are
.y represent the Mod 2 and Mod 1

*
will be included in motor log book.
*k
in C-degree-cant position).
k% wp = propellan. weight;
*x%% Does not include igniter weight.
a
quoted for the ID configurat.on, and most ne:
versions.
b.

Mean measured values and standard deviations include variation due to tempera~
ture” effects over a range extending from +30 to +50°F. All data was measured under
sea-level conditions and E = 4.64,

Mean value measured = Ix ; x = value measured, n = number of samples.
n -
O = ~ /ZDl ; D = deviation of value measured from mean value (Zx).
n-1 n

)

_‘vﬂ i3
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MOTOR BALLISTIC CHARACTERISTICS

5 Algol 12

Algol ID Mean -One

Mod 2 Value Standard Motors

Design Design Measured Deviation Measured
Average thrust (web)¥ 1bf 102,227 102,227 104,310 2,905 5
Average thrust (total),* 1bf 96,650 96,650 93,060 3,038 5
Maximum Thrust,* 1bf 115,000 115,000 - - -
impulse (web),* ibf-sec 3,571,675 3,671,675 3,713,405 95,000 4
Impulse (total),* 1lbf-sec 4,070,598 4,070,598 4,077,802 17,720 4
Specific impuise (overall)* 214.4 214.4 214.4 1.14 5

1bf-sec /lbm (actual)
Average pressure (wer), psia 427.8 427.8 429 7.0 5
Average pressure (total), psia 400.6 400.6 406 8.8 5
Maximum pressure, psia 450.0 450.0 - -~ -
Propellant type ANP-2639 AF ANP-2639 AF
Ter WOF 0.19 0.19 -- - -
Ignition delay, sec 0.083 0.083 0.100 0.027 5
/ Ignition interval, sec 0.051 0.051 O.QSS 0.004 5
\ Web burning time, sec 35.9 35.9 3€.06 0.65 4

Total burning time, sec 42.1 42.1 41.29 1.76 4
Burning rate, in./sec 0.254 0.254 0.254 0.008 5
Weight flow rate, lbm/sec 450.8 450.8 457 14.0 5
Ce (total burning time) 1.376 1.37¢6 1.38 0.015 5
G loaded (calculated) ** 167.3 - - 0.30 18
CG empty (cal 1lated) *% 220.8 - - 0.84 19

a. Delivered along thrust axis, nozzle in O-=degree-cant position.

b.. Inches aft of front face of igniter boss.
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C-4 MOTOR WEIGHT SUMMARY
1. Algol ID Mod 2

Weight, 1b Center of Gravity, in.

366205 Chamber assv 1640 167.0
366206 Insulation fwd 28 2.3
366206 Iusulation aft 38 313.0
366346 Boot fwd 30 5.0
36684€ Boot aft 41 315.0
366347 Chamber lining 300 i80.0
360346 - Nozzle housing 736 337.5
360345 Insulator 41 319.3
318087 Throat 222 327.5

Closure bolts 6 318.8
366242 Destruct assy 30 3.7
318091 Weather seal 1 335.7

Paint misc 17 221.5
Total Empty Motor 3i30 221.48
366241 Propellant 19,000 158.59
367345 Igniter 22 12.0
Total Loaded Motor ** 22,152 167.33

* Center-of-Gravity) reference plane is forward face of igniter boss.

Seme
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MOTOR -PERFORMANCE CURVE
(Will be prepared from ballistic tests).

NOTE: Must show correction factor or procedure to bring sea-level curve
to altitude (no ambient pressure) performance,
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C-9  BASE HEATING

Results of static firing of two Little Joe motors--one with O-degree-nozzle
cant and one with a full 14-degree-nozzle cant--has established a hegligible base-
heating factor:

a. Rise in temperature measured at eight points on the nozzle exit-cone
and closure sections reflected a maximum temperature rise above ambient of 25°F.

Short-term temperature rises due to reflected heat waves and exhaust
gases resulting from launch-pad reflection at launch cannot be measured within
the scope-of the static-test program. The ' ,zzle weather seal and boot has been
designed to prevent any predictable reflected heat and exhaust gases from damaging
motor components,

~_

».q J



Thermal conductivity
Specific neat
Viscosity

Density
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EXHAUST-GAS PROPERTIES
(ANP-2639AF Propellant)

K = .157 Btu/hr—ft2-°F

- Cp = .481 Btu/1b-°F
Moo= .39 x 1074 1b/ft sec
P = .000125 g/cc
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C-11 ICC CLASSIFICATIONS

a. The Algol 1D rocket motcr is marked for shipment and storage as a
jet thrust unit (JATO) Class B explosive in compliance with Interstate Commerce
Commission regulations.

b. The Algol igniter for Little Joe II motors is marked and shipped as

a jet thrust unit (JATO) C(Class A explosive in compliance with Interstate Zommerce

Commission regulations.
c. Destruct package classification is to be determined.
C-12  STORAGE AND OPERATING TEMPERATURE LIMITS

Item Value

Storage time, yr
Rocket Motor 2
Igniter 2

Storage Temperature, °F

Rocket Motor + 30 to + 100

Igniter + 30 to + 100
FIRING TEMPERATURE, °F + 50 to + 90

Max radial temperature gradient 40

Max axial temperature gradient 10

C~-13  GRAIN TEMPERATURE VS TIME
a. Grain temperature versus time is presented graphically.
C-14 HANDLING AND FLIGHT ACCELERATION LIMITS
a. The motor shall be capable of sustainipg acceleration loads in the

following directions without faiiure or loss of ability to produce the specified
motor performance:

Direction Acceleratio., g
Longitudinal 10
Transverse 4
D.  GROUND SUPPORT AND MOTOR OPEXATIONAL INTERFACES -
1. Interfaces with Aero jet-General-supplied Ground Support Equipment

consist of cranes for unloading the motor transport trailer, storage space with
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floor-load capabhility to support mctor and cradle, cranes to load and unload
transport and erection dolly, crane to hydraset connections, pressure fitting
for motor leak-check plug on Algcl ID Mod 1, use of igniter installation tool
for Algol ID Mods 1 and 2 pliers to compress igniter O ring, and igniter
pressure transducers, and a harness for destruct package.

2. Operational interfaces with the Algol motor consist of lubrication for
the igniter O ring, wrench for nozzle-cant adjustment on the Algol ID Mod 1,
and bonding agent for port covers on the nozzle boot of Algol ID Mod 1.

3. Specific detailed operational instructions will be provided in the motor
handling-procedures manual and Ground Support Equipment operating manuals.

4. Figures 1 through 8 depict a pictorial concept of equipment wita dimensions
where applicable.
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C-13 TIME - TEMPERATURE STORAGE LIMITS FOR LITILE JOE II MOTORS
2 Yearb‘gr 7 ////’ ::///7////
|/
100 / / / / /
AT
6¢C 74 4
50 /Z /7I ‘// 7 ////
/
40 / /// / // /1
/] /
4

30

N
N
W\

AN

AN

N
N
S
N

REJECT REJECT

- HOURS

\\\ N \\\$
N
AN\
SRR
N\ \\\\‘\::f\\\
SN

.
\\ \
NOR

EXPOSURE TIME

0 10 20 30 40 5C 60 70 80 90 100 120 130

AMBIENT TEMPERATURE OF
(MOTOR IN SHADE)

The motor can be exposed to the temperature extremes snown for the corre-
sponding times for any number of cycles provided it is reconditioned to a tem-
perature within the acceptable temperature Limits shown between cycles.
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E. INTERFACES PECULIAR TO ALGOL ID MOD I

The data presented herein depicts the basic interfaces between the Algol ID
Mod 1 motor and the Little Joe II vehicle where those interface requirements are
not applicable to the Algol ID Mod 2 motcr.

E-1 Motor to vehicle drawing

E-2 General motor characteristics

E-3 Motor ballistic characteristics

E-4 Weight summary

E-5 Curve of motor and propellant weight vs
time

E-6 Curve of center of gravity vs time

E-7 Curve of moment of inertia vs time

E-3 Motor oneration interfaces
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N
AA -21 TUIES MAY 3¢ MALE FROM 2 Tu & s=*':J~<
ANS LONGITUDibALLY SEAM #2Jc> AS
SHALL 3t STASSERIC BACIALLY 138 39'
YESSIL SHALL 9% LIMITEL TH 1 WGRE THRAN 13,
TREAT CEMTER WELD

%3 TG eIil PER AGT 3857371,

4}1 MISMATTH OF -5 RINGS .020 MAY LUSMATIH OF ALL GTdZs O
PARTS D13 MAX.

15 PEAMISSIZLE CROWN ON AELDS: ,0435/.0055 ON INSiDT SUFFACES, .368/.020
ON SUTSIGE SURFACES EXCEPT FOh 2.S0 INCIIES AT BOTH ENC3S OF -21 TuBf
SECTIONS AHERE CROWN ON JUTSIDE CF LORGITUDINAL #cLGS 1S Y3 3¢
L080/.375,

Y
A\ SACIDGRAPHIC INSPECT WELOS PER AGG-36065. INTER .cF PEX AGC- 13362,
TABLE 1, CLASS 1.

RADIOGRAFIL INSPECT WELD PER AGC-3€606S. INTERPPET PER A. C-13860,
TABLE 1, TLASS 4.

é%l HEAT TREAT FORWARD AND AFT CHAMBER SECTIONS PER MIL-H-6875 T2
165,000 PS1 MINIMUM ULTIMATE TENSIiLE STRENGTH IN THE SHPAMBZx SICE
wALL SECTIUN L.112 THICK?!. PHYSICAL PROPERTIES ARL TO 3t GETEFMINED
BY AVERASING THE TENSILEZ PROPE~TICS OF AT LEAST 3 TENSILE TES~
COUPONS REPRESENTING EACH -21 [UBE SE£CTIG

AFTER HEAT TREAT PER AQ; PREHEAT 250°-300°F AND 20ST HEAT i5.°-300°F
FOR 30 MINUTES. " C PER NOTE 13 .

A,
£LJ INDIX HOLE "A® ANO “B" 10 SE RAGIALLY ALIGNED WiTHIN 030,

HOLES MAY BE DRILLED USING DRILL FIXTURES F EPARED FkOM C MA
GAGE NO. 7-809742. : As STER

é}& HOLES MAY BE DRILLED USING DRILL FIXTURES PREPARED F . AG> MASTER
GAGE N9, T-§00747.

23 SANDBLAST IKTERIOR SURFACES PER AGC-35237.

24 AFTER SANGBLASTING, HYOROSTATIC PROOF TEST TO 725-750 P51G ANU HOLD
ggnzggulggrgglGkgggv5|:5$§§une T0 O PSiG. RATE OF PRESSURE KISE TG

AN\ CROWTH JUE TO HYDROTEST SHALL NOT EXCEED 0.2% OF THIS LiME'.SION.

26 MAGNETI® PARTICLE INSPECT PER AGC-36235 AFTER hYDROTEST.

27 REMOVED.
APPLY ONE COAT MIL-P-8585, LOLOR Y, ZINC CHROMATE PRIMER AND A MIN OF
ONE COAT MIL-L-7178, #5131, INSLGNIA JhiTE LACQUER TO AL OUTSIOE
SURFACES EXCEPT THOSE MARKED A‘& &

A ALL INSIDE SKIRT SURFACES MUST 3€ FULLY PRIMED AND PAINTED PER A
APPLY CORRO3ION PREVENTIVE COMPOUNL PER AGC-36234,

31 REMOVED.
GRIND A_L WELDS ON 0.D. OF CHAMBER FLUSH IN Tni3 ARLA.

Ay reFer 10 367926 ENVELOPE, ALGOL iD, MOD |, FOR INTERFACE {NFORKMATION.
THIS POSITIONAL 10LERANCI DOES NOT APPLY TO -5 RINGS.
DO NOT RAJIOGRAPHICALLY INSPECT THESE WELDS.

A5 0G NO. PAINT AREAS NOTED.

37 CLASSIFICATION OF CHARACTERI“YICc ARE GESCRIBED ON A SEPARATL
DOCUMENT NO. 356203
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NOTES: 1 REMCVEL. - .
/2\ FILL THIS ARZA, ih _UDING BOTH O-FiNG ANC
WIPER GROOVES, WiTh MiL-1-B660 INSULATING
AND SEALING COMPOUNG.
N
/3 APPLY ANTI—‘EIZE COMPOUND TO ALL THREALS, -
EXCEF
4" LUBRITATE PINS AND BEARINGS ¥1TH MiL-G-7711
GREASE. -
5\ ASSEMBLE 366213-19 ANy 366234-9 S0 THAT THE )
INDICATED SURFALES ARE CONCENTRIC WITHIN * -
.001. INSURE THAT BUTH MATING SUKFACES OF » x
365233-1 ARE FLUSH WITH 366213-19. INSTALL ‘
SCREWS AND TIGHTEN PER 9\, OCWEL 35€223-1
3 Ih PLACE. L AN SEROSUUT I WITE PART N o . I
8\ INSTALL 386215, -9 *E:‘,ETE“’;E&,";E“._.?J'?’?Eé.q,49 D Ttanh 0
77 6° POSITION BY ESTABLISHING A UNIFORK GAP
BETWEEN INDiCATED SURFACES OF 366213-19 AND p
366214-9 WITHIN * .001. AGJUST TH'MBLE 79 6°
POSITION AND TIGHTEN SET SCREWS.
A,
7\ POT SCREW HEADS WITH AGC-107358 AND MIL-D-50025,
PROCESS PER AGC-36130.
TORQUE T) 60 IN LB.
;
/9\ TORQUE TG 1500 IN L8,
AQ. TORQUE TO 20u IN LB.
AN INSTALL LOCK WIRE FER MS 33540.
12 REMOVEL,
"

13 REMG/ED.

14 PROOF TEST NOZZLE WITH AIR OR NITROGEN AT
BOTH THE 0® AND 14° PUSITIONS, RATE OF
PRESSURE BUILDUP TO BE 190 PS1 PER MINUTE,
HOLD AT 350 = S PSIG FIR 2 2 .1 MINUTES.
DROP TD 285 * 5 P51G, HOLD FOR S ¢ .1
MINUTES, PERMISSIBLE PRESSURE DECLINE IS 15
PSIG MAXIMUM. DROP PRESSURE TO 50 * S
PSIG AND LEAK CHECK WITH SOAP WATER. NO
LEAKAGE ALLOWED. THE GAP BETWEEN 36€213-19
AND 366214-9 TO BE FILLED WiTH MIL-1-8660
COMPOUND AT THE START OF EACH TEST TO
PREVENT SOAP WATER FROM ENTERING GAP.

15 REMOVED
16  REMOVED

3

17  REMOVED

533 TOUCH LP FRIMED SURFACES WITH MIL-P-§585
FRIMIx PER AGC-36U72,

TSUCH UP PAIMTED SUFATCE WITH MIL-o~7178
LACQUER NO, 511 (INSIGNIA #HITEs.

A
‘9
23 mﬁs PARTS ARE FOR SHIPPING AND HANDLING

2\ LUBRICATE 36£216~9 THREADS WITH A MiXTURE
OF MOLYKGTE POWDER AND FLUOROLUBE C-4J¢
50 *+ 10% EACH SY WLCIGHT.

22 CLASSIFICATION OF CHARACTERISTICS ARE
DESCRIBEL ON A SEPARATE DOCUMENT NO.

366224. -
23 NOZZLE SHOWN IN O° POSITION, '
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NOTES:1 °PROCESS -3 AND -5 PARTS PEK AGC-3633C

2 REMOYED. -
A AFTER CURING -3 AND -5, BOND ZIPPER NO. 410 USING A-%2 ADHESIVE. }_35 i L oer .
4 gseg:émcagEogsgzag}jmurﬁk151|cs ARE LESCRIBED ON A SEPARATE ' \/A%P%;\CES
--.50 DIA N
8.50 ; -

-

— 400 o
3 PLAC!::S"

2642
DiA T
TSR -
l 4 PLACES :

o

FERERA A Bt i

Ay .-
BRI

h e L b

A

o &
Sp v

o
¢ =
ok

L
B IR

section A=A { - St
- - .35 [

P
AR

in

%

}

LT

g ,LL::; K

.,




T o T srvecm

e

DRACRPTIN
Hor./CES  36622] | hu eamis

‘o ’:..x V'
SACE: ¢ o DO LEJEL VIS |
Nl FRWEL THG AL AT
WITFT 57
=
- 35
3 FLLCES
TTTe2s
‘} 13
—4.00
3 PLACES
14
\
18.00 SPHFR
// ° )
25.60 :
ola
|
= ! .
Las :
BUTH ENLS =
COML. PROD .
STYLE NO. 410 ZIPf ER .
A ‘
H] .
] t
' T~
o ~
’ T~—MARK PER ASDS2ISF W'TH -
PART NO. 266221-i9 AND
DATE OF CURE
03 , )
R ' . - - g
SLACES : . ! o348 SI4iE | ZIPPER - VSR ROBBER T TR 48
Abal | ene ADHESIVE, A-12 »
— . 4 L.
__/—'\' . | 8 - - ™
- ' i § -5 | eoDy Saer
- . AGC~ 11
. 2l -3 STRIP L 34161 2)¢
- ee—— . - REMOVED !
l ‘ AR N G
kA —
: 7 o e e [ o ; LTy ——"
J ~ - TSGR hI— L\ unénnu "M"'m
L =g . : ‘ 1
= N . -
—_ ; BOOT, INSULATOR ]
W~ 17&0 . T R (T3P - L I '“'——';"_'—?«
ACLICALS - =] e T3 e - ] - b
L Ml o |t e300 36627 -

‘

AN B I A" KT B, B G O RO A A et 4 b AL e
S N

«

¢

1



S5.00 DIA THRU

3 HOLES ‘“'° “‘J

EQUALLY SPACED

s
222
2
2
23

22
2>
>
o,

‘D

ZIPPER

29.60

/ DIA ON
- OUTSIDE
- /L’\ SURFACE

——

RS




5 R~

REVISIONS
[ore] 2 DeRCRTION ] an 1 e L
1<
50 DIA THRU =10 T~
6 HOLES -~

EQUALLY SPACED

31.00

DIA TRUE

\ \ \-
% ZIPPER
o ‘ 507
¥l /- { 1.00
Y .
b : {
L i

~Si e

|

~50 150

30

3662211

LI iy

A4l

366221

© oty et b e R R a1 o

RS

ok s

o et

4

PSP

I

.



1 REMOYI.. . .

2 FEMIVED. .

A A . . -~
L3 APPLY AGHESIVE Pix 4\ TO TUREAGS © VATING SUSFATES IMMECIATELY oY .
BEFOXE ASSEMBLY. </ .

A v -
3 ADHESIVE IS 1D CONSHST OF » - | PARTS CHIETHILEMETRIAMIRE T 134y ’ -

FARTS €7 .Y RESIN. PARTS 8Y Wfiiel.

SEPARATE EACTH ROw OF ALCLG PELLZTI OR ALCL™ GRAINS WITH OKE
AL 13BZ-53 CUSHION.

CONSISTsns OF
PIACEH AND ASC-34°34
-32,%74 PYRJTECHAIC

26 LOAD TAVIFY NITH 2 ¢ |1 GRAMS IMITIATOn (nAw
EQUAL PAFT3 37 #EIGHT OF ASL-32514 PYRDTiys
IGNITiON POwDER. OJM!T VEGETABLE JIL Falu A3
POWDER.

T REMOVED

/ai GUANTITY REQUIKED 3900 = 12 SPAMS. .- - .
CACHASING, PACKING, MARKING AKD CiiPPING Pik PPC SHEET ND. 3456,

YENGG® 1TE4, SEE SPEC CONTROL JHANING.
12 REMOVED.

9
_,13_ MAOK TAG PZi ASD S215F #iT4 SQUIB RESISTAMCE.
LN

CIMOVYED,

APPLY AOHESIVE PER éf§ TD 359581-9 KETAINER ASSY SUFPI«T3 PRiIF
TO INSTALLATION,

B

REMOYET

SCRIBE 4 WARRS AFTER ASSY, .
FORJARDG FACE JF 3689€2-4. S
OF THE 4 HOLES {N 368101-19.

APPLY STALING COMPOUKD PER MiL-S-7918 TO THREADS ON 208D71
IMMEDIATELY BEFORE ASSY.

TORQUE 7O 6 = 1 FT L3S.
TORQUE TO SO/70 INCH LBS.

-
- N

S50 iLONG X .07 ®GE X 020 GEEP Oh
CRIJE MARKS T0O BE Ik LINE #1728 EACH

APPLY TAPE ND. 850 1O SURFACES INDJCATEE.
BONZ AS15G9-13C31-13 T0 367343-29 #ITH ADHESHVE Pek Lél.

CLCAN MATING SURFACES PER AGC-48350 LEVIL a. A°PLY Nk~ 1795
IUSULATICN AMD CURE AT AMBIENT TEMPERATURF 1 KRS .

MAINTAIN FIRM PELLET JACKING.
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NOTES:

19

SPL_uF1ztb.

STAghaTn

ML -i-cdb® ATTox w¥LR3TeST. ND

FYDAQSTAT:,

VED TG 13,033 FIIS MiNIMLY
o= T JYTLES, NS

TrHEADS %2R N3§ +4ANI30In m-E§5.

CLASSIFICATION OF ChASACTe~ISTISS A7 JESLAISZIL IN A LIPARATE
COCUMENT Vv, 368362,

ALL CORWE® AL 1 TQ B& .3515 - .39 UNLESS OTHE~WMISE SPElIFIZE.

~ 1187 ——

MARK FER ASDS2i5H -,
WITH PART *.C. 3680671

MARK PER ASD 32150~
LS SHOWN wWiTs.
.15 CHARACTERS

425 DiA THRU - -
80SS IN
ACCORDANCE WITH
AND'0050-4

2 PLACES

.250 DA THRU
.682-.596 DIA FLAT
.810-.820 DEEP
CSK 907 TO .810 Di.
-730-16 UNF-28B

LS5 MNLFULL TED DY
2 HOLES 180° APA

4.99¢
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-.280 .125 Dia
SLAT |
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C00R 2 PLAL
595 7
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1 REMOVE ALL 34ri3 AND SHARP CLGES.

ng ITENTIFY #1TH VENCOR PART NU., AGC oPECIF!CATIUN GUNTHRUL LnAalNa
NUM3ck 369071 AND ScnlAL ~nJ. Pk A3SL 5215C.

3 INTEsPKLT  rAWING IN ACCORLANGE @lTH THE STANLAWLS PreSonl3cD
BY mil~-u~7.327.
SURFACE ROUGHNESS 125/ UMLESS UTHERWISE SPECIFIEL.

é§5 SHUNT TO INSUKE GRUUNCING Foum PIN TQ PIN ANu ALL PINS Tu CA3C.
MAX lwUh SHUNT RESISTANCE TO 2 ONE-TENTH UF wiNimUm 3ribuc#lnc
RESISTANCE. METAL FOIL SEUNTS NOT PEAmISSIBLE,

/B\ 3RIDGEWIKE PIN SPACINC TO RE ACGCOMPLISHED QY US|{NG A CONIIZCTQS
WHICH MATES W!TH BENDIX PCO6-10-6S CONWECTOK. PINS 7O RE LLTTLn C
CLOCKW'SZ WITH PIN A AT INDEXx POINT OF CONNECTOx. PINS 3 AND £ TO
3E REMO /ED. BRICGEWIKES TO 8 ATTACHED 3cTWEEN PINS A-C ANU U-F.

7 THE INTEGKITY OF TYE BRIDGEWIKE WELD SHALL 3c LETErmINEL 3Y
MICIOSCOPIC EXAMINATION, ELECTKICAL TEST, ANL BilUufwliE PuULL TEST

8 THE BRiDGEWIKE SHALL BE COVErED BY THE PRIME COMPOSiTIUN WHICH
IN TURN SHALL BE PKEVENTED FROM MIGRATING FROW CONTACT WHEN
BRIDGEWIRE IS UNDER VISRATION. THE USE OF Pkimcr Ok IGNITION
COMPOSITION IN THE FORM OF A 3EAD Ok PAINTEZEC ON THE BkILGEWIRE
SHALL NOT BE ACCEPTABLE.

9 TDCETONATING MATERIALS AKE NOT PERMISS!ISLE FOR USE AS A PrlmEk
CHARGE.

10 SQUIBSS SHALL BE SHIPPED IN A MOISTUKE PKUOF CONTAINEX GAPABLE OF
BEING VAPOR SEALED. INDICATING DESICCANT PEK MiL-0-3464 SHALL SE
PLACED IN EACH GONTAINEK, PRIOKk TO SHIPMENT. CONTAINC<S SHALL 3&
CLEARLY MAKKED PER MIL-STD-129 WiTH PAxT NUmBEk, LUT UMBEK, AND
DATE OF MANUFACTUKRE.

11 ALL DELIVERED LOTS OF ORDNANCE ITEMS OR COM: IJNENTS WiLL CONTAIN
PYROTECHNIC MATERIALS MANUFACTURED FROM A SINGLE BATCH.

12 CHANGING TYPE OF MATERIAL ANG/OR METHOD OF CONSTRUCTION SH _L NOT
BE PERMITTEC WITHIN A LOT.

13 ALL VENDOR DETA!L DRAWINGS AND SUBSEQUENT CHAMGES SHALL BE
KEVIEWED BY COGNIZANT AGC ENGINEEKING PERSONNEL PRIOK TO mANU-
FACTURE OF PARTS.

Ags NO SHRAPNEL PERMISSIBLE FROM CLOSURE. CLOSURE MAY BE + SCOKED Tu
EFFECT PETAL OPENING CR MAY BE CONSUMABLE.

15 CLASSIFICATION OF CHARACTERISTICS ARE DESCRXIBED ON A SEPAKATEZ
POCUMENT NO.368071.
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REVISIONS
svu] zone | DESCRIPTION oare | rzmoven
Al 15EE A CHANGE DIN ZRIVE»
\J SEE RECORD DCN DATED 5-6-68, |59 c3{f rioin
DW5 LEVEL WAS "I

NO FIRE DESIGN CAPABILITY

1.
2. NO FIKE
3. NO Flke VOLTAGE,
4.

NU FIKE
1.0 AMmP

CUKRENT EACH 3RIDGEWIKE CIRCUIT
MIN. 5 MINUTES mIN,
WATTAGE EACH SRIDGEWIRE CIKCUIT
1.0 YIATT MIN. 5 WINUTES mIN,
PIN TC CASE 1000 Vv AC

OF 0.01 JUuJLE FROM A
CAPACITOX APPLIED FROM
CASE.

KMS il NIMUiA,

STATIC DISCHARGE
0.04 wICkO FAKAD
SHUNTECL LEADS TO

FUNCTIONAL DESIGN CAPA3BILITY

A. 100% FIRING CURRENT EACH BRIDGIWIRE CIRCUIT
4.5 AMPS.

3. KESISTANCE EACH 3RIDGEWIRE CIRCUIT 0.5 0AMS
MUINIMUM,

C. ALTITUDE CAPA3ILITY SEA LEVEL TO 200,000 FT.

D. MIN AUTO IGNITION TEMP 350°F FOR 8 HOURS.

PHYSICAL DATA

1.
2.

~N Oowu A w

SQUIB SEAL SHALL BE GILASS OR CEKAMIC TO METAL.

INITIATOk CHARGE TO CONSIST OF .600 * .01 GkAMS OF EQUAL
PAKTS BY WEIGHT OF IGNITION POWDER PER AGC-34154 AND
PYKOTECHNIC POWDER A 35 MI, PER AGL-32014.

DUAL 3kILGEWIRE CIRCUITS.

CLOSURE TO 3E KESISTANCE WNELDED PER MIL-W-6858 CLASS 3

Ok SOFT SOLDERED PEK MIL-S-6872,

CONNECTOR END MATES WITH 3ENDIX PC 06-10-6S STKAIGHT PLUG.
SQUIS CASE TO BE B-1113/C-1213 PER QQ-3-833, CL HEX., CAUmIUM
PLATED PER QQ-P-416, TYPE 1, CLASS 1.

. PRESSURE TEST GLASS TO METAL SEAL WITH DRY N2 FOR 10 SECONDS
AT 10,000 Pota PulOx TO PLATING. TEST FOK LEARS wITH LEAK
TZ5T CuwPUUND, TYPE | PEx MIL-L-25567. NO LEAKAGE PERMITTED.
UNIT> wlLL 3£ ACOEPTED ON AN INDIVIDUAL 3ASIS.
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MOMENCLATURE OR l
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UNLESS OTHERWISE SPECIFIED L4
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E-2. GENERAL MOTCR CHARACTERILTICS

The following information will be replaced with cata derived from the
AGC Computer Program 2. soon as it becomes available.

Specific motor characteristics and predicted performance curves will
be available in the individual log booxs of delivered units.

~——
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E-2 REVISION N/A
GENERAL MOTOR CHARACTERISTICS DATE 1.30-63
ALcoL 12
b b
Algol ID Mean o(One
Mod 1 Value Standard Motors
Design Design Meusured Deviation) Measured
Loaded motor weight,”* 22,000 - - 47 19
Propellant weight,* 19,0C0 18,988 18,986 51 20
Iner*-parts weight,~ 1bn 2,978*%*% | . - 23 19
C. (total burning time), .00642 .00642 - .Q0007 5
ibm/1bf - sec
Nozzle expansion ratio 4.64 4.64 - - _
(Ae/At)
Throat area,* sq. in. 175.33 175.33 - - --
Propellant weight 0.863 - .0014 .0014 19
fraction (W /W )*¥*x*
pm
Gverall length,** in. 358.58 358.58 — -- R
Chamber diameter, in. 40.00 40.00 - - -
* Individual motor actual values will be obtained during motor processing and

witl be included in motor log book.

*%  Measured from fwd face of igniter boss to aft face of nozzle seal (nozzle in
O-aegree-cant position).

ek Wp = propellant weight; W .= loaded motor weight.
**xx Does not include igniter weight.

a. Data is shown for various models of the basic Algol motor. Design values are
quoted for the 1D configuration, and most nearly represent the Mod 2 and Mod 1 versions.

b. Mean measured values and standard deviations include variation due to temperature
effects over a range extending from + 30 to +50°F. All data was measured under
sea-level corditions and E = 4.64.

2x
Mean value measured = = x = value measured, n = number of samples.
2 L 2y
o\/2 ; D = Deviation of value measured from mean value ( - )
n-1
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-

Average thrust* (web), 1bf

Average thrust* (total),l
Maximum thrust,* 1bf
Impulse* (web), 1bf-sec
Impulse* (total), 1bf-sec

Specific impulse* (over-
all) 1lbf-sec/1bm (actual)

11-24

Average pressure (web), psia 427.8

Averzge p:sessure (total),
psia

Maximum pressure, psia
Propellant type

T %/ °F

Ignition delay, sec
Ignition interval, sec
Web burning time, sec
Total burning time, sec
Curning rate,<in./sec
Weight flow rate, lbm/sec
Cf (total burning time)
CG loaded** (calculated)

CG empty** (calculated)

* Deliveéred along thrust axis, nozzle

*% Inches aft of front face of igniter boss.

in 0-degrae-cant position.

R

E-3 §2$?510N /A
MOTOR BALLISTIC CHARACTERISTICS DATE 1-30263
Algol I®
Algol ID Meanb One
Mod 1 Value Standard Motors
Design Design Measured Deviation Measured
102,227 102,227 104,310 2,905 5
bf 96,650 96,650 98,060 3,038 5
115,000 115,000 - - —
3,671,675 3,671,675 3,713,405 95,000 4
4,0%0,598 4,070,598 4,077,802 17,720 4
214.4 214.4 214.4 1.14
427.8 429 7.0 5
" 400.6 400.6 406 8.8 5
450.0 450.0 -- - _—
ANP-2639AF ANP-2639AF
0.19 0.19  -- - —
0.083 0.083 0.100 0.027 5
0.051 0.051 0.058 0.004 5
35.9 35.9 36.06 0.65 4
42.1 42.1 41.29 1.76 4
0.254 0.254 0.254 0.008 5
450.8 450.8 . 457 14.0 5
1.376 1.376 1.38 0;613 | 5
166.1 - - - C.30 18
214.2 - - 0.84 19

Gy -
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PAGE II1-25

REVISION N/A
E-4 WEIGHT SUMMARY

DATE 1-30263

The attached two data sheets depict the weight summary for the Algol ID
Mod 1 for nozzle cant positions of O and 14 degrees, which are the minimum and
maximum cant angles, respectively.




E-4a

-LITTLE JOE II PROPULSION SYSTEM PAC. 11-26
. MOTOR WEIGHT AND CENTER OF GRAVITY REVISION _ N/A
i NOZZLE AT 14° POSITION DATE  1-30-63

Dwg Ttem Weight, 1b 3 T
306205 Chamber assy 1,640 167.0 0
366206 Insulation, fwd 28 2.3 0
. 366206 Insulatio.., aft 38 313.0 0
366346 Boot, fwd 30 .0 0
366346 Boot, aft 41 315.0 0
386347 Chamber lining 300 180.0 0
366224 : Nozzle assy (14 degrees, 802 . | 330.7 1.1
t : up) ’
= Closure bolts 6 318.8 0
366430 Nozzle boot - 25 . 328.3 0
-
in Destruct system 30 4.0 0
366244 Weather seal 23 356.7 ‘ 0
Paint, misc | - 13 ] 214.8 0
Total, empty motor ‘ 2,978 o 214.84 0.30
366241 Propellant | 119,000 V ' 158.59 0
Igniter ‘ 22 12.0 . 0
T Total, loaded motor 22,000 | 166.07 04

" % pistance from forward face of igniter boss.
*% Distance from motor center line,




E-4b

LITTLE JCE II PRCPULSION SYSTEM
MOTOR WEIGHT AND CENTER OF GRAVITY
NOZZLE AT 0° POSITION

Dwg Item
266205 Chamber Assyv
2566206 Insulation, fwd
366206 Insulation, aft
366346 Buot, fuwd
366346 Boot, aft
366347 Ct nber lining
366224 Nozzle Assy 0°
Clo;ure bolts
366430 Nozzle boot
Desfruct system
366244 Weather seal
Paint, Misc.
Total, empty motcr
366241- P;opellant
Iguiter

Total, loaded motor

1,640
28
38
30

300

802

e 2

25
30

23

15
2,978

1 19.000
.22

. 22,000

41

356.

2i4,

214,

158.

12,

166.

* Distance from forward face if igniter Boss.
** Distance from motor center line,

PAGE

Weigh'!, 1b X

87

59
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I1-27

KEVISION N/

DATE 1-30-63

*ok

.03

.01
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kevision
Date 1-30--63
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Page I1-32

Revision M/A
Date 1-30-063

E-9  MCTOR-OPERATION INTERFACES

a. Because of the use of a ground-adjustable canted nozzle on the
Algol ID Mod 1 motor, the requirements for prelaunch leak check, igniter in-
stallation with the motor horizontal, and adjustment of the nozzle prior to
launch are additional interface functions beyond the operation of the Algol
ID Mcu 2 mcter.

(1) An igniter-installation tool is required to balance the igniter
during installation with the motcr in the horizontal position.

(2) A motor leak-check nozzle plug is required. which attaches to a
pressure source for leak checking the motor in the vertical position,with the

nozzle canted.

(3 An adjustment wrench is required to turn the hex nut on the nozzle
ad justment mechanism.

b. Presentations of interface¢ areas are shown in Figures 9 and 10.
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